1. Introduction {#sec1}
===============

Jaundice in the neonatal period is a common finding during the first few days after birth. Approximately 3% of healthy newborns develop jaundice with a serum bilirubin level of 15 mg/dl or higher. Neonatal hyperbilirubinemia (NH) is a cause of concern for both pediatricians and parents \[[@bib1]\]. The concept of prediction offers an attractive option to identify babies at risk of developing NH in institutions where healthy newborns are discharged within 24--48 h of birth. Clinical examination is suggestive, but to have a diagnosis of significant jaundice, serum bilirubin estimation is necessary. If the newborns at risk of developing hyperbilirubinemia are identified at the time of delivery, then an appropriate plan of management can be advised for follow-up. Phototherapy can be started early in this group of babies more effectively.

Human and animal fetuses can synthesize albumin endogenously from early fetal life, starting at approximately the seventh week of intrauterine life. Fetal liver in preterm babies can synthesize albumin, but they still present with hypoalbuminemia \[[@bib2]\]. In term babies, a serum albumin level of 2.8 g/dl is considered the lower limit of the acceptable range \[[@bib3]\]: mean serum albumin level at term is 3.1 g/dl \[[@bib4]\] and the normal range of serum albumin level at term is 3.1 ± 3 g/dl.

2. Aim of the study {#sec2}
===================

The study was devised to determine the association between various levels of cord serum albumin (CSA) and serum bilirubin necessitating interventions in the form of exchange transfusion or phototherapy and whether it can be used as a risk indicator for subsequent development of significant jaundice.

3. Materials and method {#sec3}
=======================

The present study was conducted in the neonatal unit of a large industrial hospital in the eastern part of India. Three hundred healthy term newborns, delivered in the hospital between February 2015 and October 2015, were considered for inclusion in the study. The study had obtained approval from the institutional research and ethics committee.

3.1. Inclusion and exclusion criteria {#sec3.1}
-------------------------------------

Term babies of both genders delivered both normally or by cesarean section, with birth weight ≥2.5 kg and an Apgar score of ≥7/10 at 1 min, were included. All other babies, who were at more risk of developing jaundice because of their clinical status, were excluded. Babies with prematurity, Rh-negative mother, septicemia, delivered by instrumentation, perinatal hypoxia, breathing difficulty, meconium aspiration syndrome, first day jaundice, cephalohematoma, diabetic mother, and twin to twin transfusion were excluded.

3.2. Collection of data {#sec3.2}
-----------------------

Parents of these babies were informed about the study, and their consent was obtained for each baby before enrolling them in the study. Demographic profile and relevant information was collected using a structured proforma, which was prepared, and information was gathered by talking to the mother and from the mother\'s case sheet. Gestational age was determined by Ballard scoring and from the mother\'s last menstrual period. The CSA level was estimated at birth, and the serum bilirubin level was estimated at 72 h of life. These babies were clinically evaluated for jaundice every day during their nursery stay, subsequently. The serum albumin level was estimated from 2 ml of cord blood sample collected from the placental end, after its separation. Venous blood samples were collected from the baby at 72--96 h of life and analyzed for total and direct serum bilirubin and blood group.

3.3. Inference {#sec3.3}
--------------

The study outcome was designed to assess NH in newborns with a serum bilirubin level of ≥17 mg/dl after 72 h of life. American Academy of Pediatrics Practice Parameter 2004 \[[@bib5]\] and IAP-NNF recommend phototherapy for that level of bilirubin \[[@bib6]\].

4. Observation {#sec4}
==============

This study was conducted on a total of 300 newborns. Individual proforma was filled for each newborn. Thirty-five neonates required intervention in the form of phototherapy. The data were analyzed using online calculators, <http://vassarstats.net/clin1.html>, <http://vassarstats.net/odds2x2.html>, and <https://www.socscistatistics.com/tests/chisquare2/Default2.aspx>.

A comparison between the newborns developing significant NH requiring phototherapy and cord albumin groups is shown in [Table 1](#tbl1){ref-type="table"}. The observation was statistically significant, with a *P* value \< .00001.Table 1Comparison of need for intervention with cord serum albumin level.Table 1Cord albumin levels (g/dl)TotalChi-square value χ^2^*P* value≤2.8 (%)2.9--3.3 (%)≥3.4 (%)PhototherapyNo83 (75.3)93 (98.2)89 (100)265 (88.4)51.88\<.00001Yes33 (24.7)2 (1.8)0 (0)35 (11.6)Exchange transfusionNo116 (100)95 (100)89 (100)300 (100)NilYes0 (0)0 (0)0 (0)0 (0)

The correlation of variables such as gender, mode of delivery, oxytocin, and cord albumin level with newborns developing significant NH requiring phototherapy is shown in [Table 2](#tbl2){ref-type="table"}. Statistical significance was not observed in any of these variables.Table 2Correlation of clinical variables with need for phototherapy.Table 2VariablesPhototherapy*P* valueNo n = 265 (%)Yes n = 35 (%)GenderMale150 (56.5)19 (55).7949Female115 (43.5)16 (45)Mode of deliveryCesarean77 (29.2)10 (30).9525Normal vaginal188 (70.8)25 (70)Oxytocin drug useNo101 (38.8)16 (45).386Yes164 (61.2)19 (55)

CSA levels and NH were studied for any statistical association and diagnostic predictability, and the results are shown in [Table 3](#tbl3){ref-type="table"}.Table 3Diagnostic predictability of cord serum albumin levels for neonatal hyperbilirubinemia.Table 3VariablesSensitivity %Specificity %PPVNPVOdds ratio (OR)\
95% CI with rangeRisk ratio (RR)\
95% CI with rangeCord albumin \<2.8 g/dl9462.442598.827.66,\
6.497--117.8121,\
5.13--85.92Cord albumin 2.9--3.3 g/dl5.063.7283.60.106,\
0.025--0.4540.124,\
0.03--0.51Cord albumin \>3.4 g/dl0.0073.50.0084.700

5. Discussion {#sec5}
=============

NH is one of the common causes of readmissions of newborns who were discharged early after birth and not brought back by parents for follow-up during the next 24--48 h. There are recommendations for preterm and high-risk babies, which necessitate prolonged stay in the neonatal care unit, thus facilitating the identification of icterus and timely intervention. Identification of term healthy neonates, who may develop hyperbilirubinemia later, will help in withholding their discharge from hospital or insisting on an early follow-up visit during the next 24--48 h, thereby facilitating optimal management of NH. We tried to assess the albumin level in the cord blood as a screening tool for assessing the risk of subsequent development of NH.

The incidence of NH was found as 11.5%. In the present study, variables such as gender of the baby, mode of delivery, and oxytocin induction of labor did not have significant association with subsequent development of NH. Observations were similar to those reported in the studies by Sahu et al., in 2011 and Trivedi et al., in 2013, with statistically significant association between a CSA level of \<2.8 g/dl and subsequent development of NH.

Newborns in the group with CSA \<2.8 g/dl were further analyzed statistically, with emphasis on sensitivity, negative predictive value (NPV), Odds ratio (OR), 95% CI, and risk ratio (RR). With a sensitivity of 94%, NPV of 98.8, OR of 27.66, and RR of 21, a CSA of \<2.8 g/dl has a good predictive value for subsequent development of NH. These studies are compared in [Table 4](#tbl4){ref-type="table"}.Table 4Comparison of CSA level as a risk indicator for NH in other studies.Table 4StudiesYearTotal no. of patientsNo. of patients with NHCord albumin correlation with NH*P* valueGroup 1 (CSA level in g/dl)Group 2 (CSA level in g/dl)Group 3 (CSA level in g/dl)Sahu et al. \[[@bib7]\]2011402014 (\<2.8 g/dl)6 (2.9--3.3 g/dl)0 (\>3.4 g/dl)\<.001Trivedi et al. \[[@bib8]\]2013605205120 (\<2.8 g/dl59 (2.93.3 g/dl)26 (\>3.4 g/dl)\<.05Present study20153003533 (\<2.8 g/dl2 (2.9--3.3 g/dl)0 (\>3.4 g/dl)\<.00001

The observations of Sahu et al. \[[@bib7]\] and Trivedi et al. \[[@bib8]\] were similar for the association of CSA with NH.

Thus, the CSA level appears to have a predictive value in NH. This study indicates that a CSA level ≤2.8 g/dl can be considered as a factor for the subsequent development of significant jaundice and a level of ≥3.4 g/dl is safe for early discharge in the absence of other risk factors.

6. Conclusion {#sec6}
=============

Healthy full-term newborns with NH had levels of CSA of ≤2.8 g/dl. Therefore, this value can be used as a risk indicator for the prediction of subsequent development of significant jaundice, whereas a CSA level of ≥3.4 g/dl can be considered safe.
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